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(54) DISK DRIVE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the stable tracking servo control in a linking 
part. 

SOLUTION; At the time of normal reproduction, a switch 30a is connected to the side 
of a terminal A to bypass a tracking drive signal TDR, and when the retry is carried out 
in the linking part, the switch 30a is changed over to the side of a terminal B so that 
the tracking drive signal TDR is outputted while keeping the tow band component by a 
low-pass filter part (resistor R, capacitor C). The switch 30a is controlled based on e.g. 
a linking part detection signal L and a retry performance signal RT which are supplied 
from a system controller 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is constituted by two or more fields and the reflected light of the laser 
beam irradiated through an objective lens to the signal recording surface of a disk-like 
record medium is detected in said two or more fields. It is based on the quantity of 
light signal corresponding to each field outputted from a quantity of light signal output 
means to output the quantity of light signal according to the amount of reflected lights, 
and said quantity of light signal output means. A servo signal generation means to 
generate the servo signal of the tracking control system corresponding to the relative 
position of the truck formed in said signal recording surface, and said laser beam, A 
servo signal maintenance means by which the level of said servo signal can be held, A 
tracking servo means to drive said objective lens in the direction of tracking of said 
disk-like record medium based on said servo signal, By [ which write and scans a 
connector field ] data's writing [ said laser beam ] in said signal recording surface, and 
performing the connector Disk drive equipment characterized by having the control 



/ 

means which makes said servo signal hold with said servo signal maintenance means 
when retry actuation of data reading is performed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the disk drive equipment which can 
perform stable tracking drive control, when data write and retry actuation of data 
reading arises in the connector section. 
[0002] 

[Description of the Prior Art] Disk-like optical record media, such as CD (Compact 
Disc) and CD-ROM (Compact Disc-Read Only Memory), have spread widely. These 
CDs and CD-ROM form a very small crevice (physical pit) on a plastic plate front face 
at the time of that manufacture, and information is recorded by this pit train. Moreover, 
this pit train itself is used as the truck, and it is made for the optical beam spot for 
signal regeneration to have the truck by this pit train traced. That is, media, such as 
CD and CD-ROM, are exclusively for playback, and cannot perform an informational 
postscript or informational rewriting after manufacture. 

[0003] On the other hand, the disk in which an account rec/play student is possible is 
spreading data, such as CD-R (Recordable), erasable CD-RW (Rewritable), etc. of a 
postscript mold, in recent years. In the production process, the groove as a guide rail 
is formed in these record media so that the optical beam spot can trace proper in a 
record section. If record of data is CD-R, it is performing intensity modulation of the 
optical beam spot, and it is performed by making the recording layer on the 
above-mentioned groove deform, and forming a physical pit. Moreover, if it is CD-RW, 
it will carry out by forming a phase pit with the so-called phase change method. 
[0004] Moreover, in recent years, disks only for playbacks, such as DVD with larger 
storage capacity (Digital Versataile Disc or Digital Video Disc) than CD and 
DVD-ROM, are also known, and disk media, such as recordable DVD+RW which has 
further the storage capacity which is mostly equivalent to these DVDs and DVD-ROM, 
have also been proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] The disk of a phase change method 
records on said record film by being performing pattern formation corresponding to 
said record data by heating record film and carrying out phase transition between a 
crystallized state and an amorphous condition by the laser beam which modulated 
record data. When recording to such a disk, based on a necessary data unit, record of 



data is performed to the record area currently beforehand formed of the format 
processing corresponding to the disk concerned. That is. it should be set by the 
starting position and termination location when data logging was performed. For this 
reason, when performing additional record of data, for example, it writes following the 
data already recorded and the connector is performed. In this case, in order to double 
with the back end part of the existing data the recording start location of the data 
recorded newly, it writes by performing overwrite and connector area is formed. 
[0006] Therefore, when data write and it performs a connector, the data accompanied 
by laser heating will write in the field to which it writes on a disk and a connector is 
performed, and a connector will be performed repeatedly. That is. record film tends to 
deteriorate in the location corresponding to the specific address with which repeat 
rewriting is performed. In order that degradation of this record film may perform the 
writing in the elevated temperature by laser heating, it shall originate in record film 
carrying out heat floating, and considers as the phenomenon called the so-called 
material flow. Moreover, actuation of APC (Auto Power Control) for performing 
feedback control etc. is performed so that it may write and laser level may be 
maintained at a predetermined value in connector area. 

[0007] Therefore, it writes, and connector area has the quality of the pit formed lower 
than the usual data area, and let it be a difficult thing for this to detect the 
regenerative signal of normal. Thus, if a good regenerative signal is undetectable, when 
the configuration which generates a tracking error signal from a regenerative signal is 
taken, the condition that generation of a tracking error signal becomes difficult arises. 
[0008] For example, as one of the generation methods of a tracking error signal, for 
example, the differential phase detection (DPD...Differential Phase Detection) method 
is learned. By this DPD method, in the photodetector currently divided into four fields, 
for example, the amount of reflected lights of the laser beam irradiated by the disk in 
each field is detected as a light-receiving current, and the tracking error signal is 
generated based on four light-receiving currents (information signal read from the disk 
signal side). That is, if the quality of record film has deteriorated according to said 
material flow phenomenon, effect may appear in the light-receiving quantity of light, 
and this degradation condition may become what does not correspond to the relative 
position of the current truck as a tracking error signal, and the beam spot. Moreover, 
let a DPD method theoretically be the method which receives effect in the reversal 
period of a pit, and quality. Therefore, if the phase shift of the existing data and the 
added data may arise by writing and performing a connector, a tracking error signal will 
deteriorate also by this phase shift. 

[0009] Thus, by the DPD method, since [ in which it writes and a tracking error signal 
deteriorates in a connector field ] the material flow phenomenon and the phase shift 
have arisen, in the tracking control signal generated based on this tracking error signal, 
there is a problem that a situation with it difficult [ to perform control which makes 



the beam spot scan in the location of the normal corresponding to a truck ] arises. 
[0010] the field (Maine spot) divided into said four pieces as a photodetector by the 
DPP method as a generation method of a tracking error signal as a means to avoid 
such a problem although what is necessary is just to have had the differential push 
pull (DPP...Differential Push Pull) method — in addition, since the side spot of a 
couple is needed, the cost of a system will increase. Moreover, in the case of the DPP 
method, the configuration which irradiates a disk by the optical path which divided the 
laser beam into the object for the Maine spots and side spots is taken. Therefore, 
there is a problem that the quantity of light of the light received at the Maine spot of a 
photodetector will also fall as the reflected light from a disk. That is, if it is going to 
realize a DPD method with the configuration corresponding to a DPP method, the 
case where sufficient quantity of light is not obtained and a good regenerative signal 
cannot be detected will arise. 
[0011] 

[Means for Solving the Problem] In order that this invention may solve such a trouble, 
it is constituted by two or more fields and the reflected light of the laser beam 
irradiated through an objective lens to the signal recording surface of a disk-like 
record medium is detected in said two or more fields. It is based on the quantity of 
light signal corresponding to each field outputted from a quantity of light signal output 
means to output the quantity of light signal according to the amount of reflected lights, 
and said quantity of light signal output means. A servo signal generation means to 
generate the servo signal of the tracking control system corresponding to the relative 
position of the truck formed in said signal recording surface, and said laser beam. A 
servo signal maintenance means by which the level of said servo signal can be held, A 
tracking servo means to drive said objective lens in the direction of tracking of said 
disk-like record medium based on said servo signal. By [ which write and scans a 
connector field ] data's writing [ said laser beam ] in said signal recording surface, and 
performing the connector When retry actuation of data reading is performed, it has 
the control means which makes said servo signal hold with said servo signal 
maintenance means, and disk drive equipment is constituted. 

[0012] Since he is trying to hold the servo signal of a tracking servo control system 
when according to this invention it writes and the retry of data reading occurs in a 
connector field, even when it writes and a necessary quantity of light signal is not 
acquired in a connector field, stable tracking drive control can be performed. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained. As a gestalt of this operation, it considers as the disk drive equipment in 
which record playback is possible corresponding to the disk of a predetermined class. 
Subsequent explanation is given in the following order. 

1 . Maintenance of Disk Drive Equipment 2. Tracking Error Signal Generation 3. DS 4. 



Tracking Drive Signal [0014] 1. Explain the configuration of the disk drive equipment of 
the gestalt of disk drive equipment book operation with reference to drawing 1 . The 
disk D shown in this drawing is put on a turntable 7, and revolution actuation is carried 
out by the constant linear velocity (CLV) or the constant angular velocity (CAV) with 
a spindle motor 6 at the time of playback actuation. And read-out of the data 
currently recorded on the signal side of Disk D by the optical pickup 1 is performed. 
[0015] It has the photodetector 5 grade for detecting the laser diode 4 used as the 
light source of a laser beam, the optical system which consists of a polarization beam 
splitter or an objective lens 2, and the laser beam reflected in Disk D, and the optical 
pickup 1 is constituted. Here, the objective lens 2 is supported by 2 shaft devices 3 
movable in the direction of tracking, and the direction of a focus. 

[0016] The various signals generated by RF amplifier 9 are supplied to the binarization 
circuit 11 and the servo processor 14. That is, the push pull signal PP, focal error 
signal FE, the pull in signal PI. and the tracking error signal TE are supplied for the 
playback RF signal from RF amplifier 9 to the binarization circuit 1 1 at the servo 
processor 14. 

[0017] It considers as a binarization signal by binarization being carried out in the 
binarization circuit 11 (for example, an EFM signal (8 -14 modulating signal) or an 
EFM+ signal (8 -16 modulating signal) etc.), and the playback RF signal outputted from 
RF amplifier 9 is supplied to an encoder / decoder 12, and the PLL (Phase Locked 
Loop) circuit section 20. 

[0018] In the PLL circuit section 20, the playback clock PLCK which synchronized 
with the channel bit frequency of the inputted binarization signal is generated. This 
playback clock PLCK is supplied to an encoder / decoder 12 as a reference clock for 
signal processing at the time of playback etc., and serves as criteria of the 
regenerative-signal processing timing in an encoder / decoder 12. 
[0019] In the decoding section of the encoder / decoder 12 shown in drawing 1 at the 
time of playback, EFM recovery or EFM+ recovery, and information that performed 
error correction processings (a RS-PC method. CIRC method, etc.) which followed 
the predetermined method further, and was read in Disk D are reproduced. And the 
data decoded by the encoder / decoder 1 2 are supplied to the host computer which is 
not illustrated through the interface section 1 3. Moreover, it is made for the encoder / 
decoder 12 to have the necessary synchronous frame given to the head of a 
necessary playback data unit from the binarization regenerative signal detected, and 
the detection result is made to be supplied to it to a system controller 10. Moreover, it 
enables it to perform necessary interpolation processing to the detected synchronous 
frame. 

[0020] Moreover, when recording data on Disk D, the data supplied from the host 
computer which is not illustrated, for example are sent to the encoding section of an 
encoder / decoder 1 2 through the interface section 1 3. 



[0021] In this encoder / decoder 12, about the data inputted from the 
above-mentioned interface section 1 3, addition and encoding processing of an error 
correcting code in which the predetermined method was followed are performed, 
predetermined modulation processing for record on Disk D is performed further, and 
the record data WD are generated. This record data WD is supplied to a laser driver 18. 
In a laser driver 1 8, based on the inputted record data WD, it becomes irregular, the 
laser diode driving signal which combined a necessary recording level and elimination 
level is generated, and a laser diode 4 is driven. Thereby, record of data is performed 
according to a phase change method. 

[0022] From focal error signal FE, the tracking error signal TE, the push pull signal PP, 
etc., the servo processor 14 generates a focus, tracking, a thread, and the various 
servo drive signals of a spindle, and performs servo actuation. That is, according to 
focal error signal FE and the tracking error signal TE, the focal drive signal FDR and 
the tracking drive signal TDR are generated, and the 2 shaft driver 16 is supplied. 
However, in the gestalt of this operation, the tracking drive signal TDR is supplied to 
tracking coil driver 16b through the servo signal attaching part 30. Based on for 
example, the linking section detecting signal L and the retry signal RT which are 
supplied from a system controller 10, this servo signal attaching part 30 holds the 
level of the tracking drive signal TDR, and is made to be outputted. In addition, drawing 
9 explains the configuration of the servo signal attaching part 30. 
[0023] The 2 shaft driver 16 is equipped with focal coil driver 16a and tracking coil 
driver 16b, and is constituted. Focal coil driver 16a drives an objective lens 2 in the 
direction which attaches and detaches to a disk side by supplying the actuation 
current generated based on the above-mentioned focal drive signal FDR to the focal 
coil of 2 shaft devices 3. Tracking coil driver 16b is driven so that an objective lens 2 
may be moved in accordance with the disk radial by supplying the actuation current 
generated based on the above-mentioned tracking drive signal TDR to the tracking 
coil of 2 shaft devices 3. The tracking servo loop and the focal servo loop by the 
optical pickup 1, RF amplifier 9, the servo processor 14, and the 2 shaft driver 16 are 
formed of this. 

[0024] Moreover, the servo processor 14 supplies the spindle drive signal generated 
from spindle error signal SPE to spindle Motor Driver 17. Spindle Motor Driver 17 
impresses a three-phase-circuit driving signal to a spindle motor 6, corresponding to 
a spindle drive signal, and it carries out revolution actuation so that a spindle motor 6 
may serve as a necessary rotational speed. Furthermore, the servo processor 14 
generates a spindle drive signal according to the spindle kick (acceleration) / brake 
(slowdown) signal from a system controller 1 0, and also performs actuation of starting 
of the spindle motor 6 by spindle Motor Driver 1 7. or a halt. 

[0025] The servo processor 14 generates a thread drive signal based on the thread 
error signal obtained from the low-pass component of the tracking error signal TE, the 



access execution control from a system controller 10, etc., and supplies it to the 
thread driver 1 5. The thread driver 1 5 drives the thread device 8 according to a thread 
drive signal. The thread device 8 is a device in which the optical pickup 1 whole is 
moved to the disk radial, it is that the thread driver 15 drives the thread motor of the 
thread device 8 interior according to a thread drive signal, and proper slide migration 
of the optical pickup 1 is performed. 

[0026] Furthermore, the servo processor 14 also performs luminescence actuation 
control of the laser diode 4 in the optical pickup 1. Although laser luminescence 
actuation is carried out by the laser driver 18, a laser diode 4 generates the laser drive 
signal which should perform laser luminescence in the time of record playback etc. 
based on the directions from a system controller 10, and supplies the servo processor 
14 to a laser driver 18. According to this, a laser driver 18 will carry out luminescence 
actuation of the laser diode 4. 

[0027] Various actuation, such as the above servoes, and encoding/decoding, is 
controlled by the system controller 10 constituted by having a microcomputer etc. For 
example, actuation of return playback etc. is already realized because a system 
controller 10 controls [ playback initiation termination, truck access, rapid-traverse 
playback, and ] actuation of the optical pickup 1 through the servo processor 1 4. 
[0028] Moreover, it enables it to output a system controller 10 to the servo signal 
attaching part 30 in the linking section detecting signal L and the retry activation 
signal RT. The linking section detecting signal L is usually made into the signal of a low 
level, for example, and he is trying to become high-level corresponding to the timing 
which reproduces the linking section. Therefore, after passing the linking section, it 
returns to a low level again. Moreover, the retry activation signal RT is made into the 
signal which is the timing by which the retry was performed noting that a necessary 
regenerative signal cannot be acquired, for example, becomes high-level when the 
beam spot scans the linking section. And after [ retry activation (for example, when 
the linking section was able to be passed and a necessary regenerative signal is 
sometimes able to be acquired) ], it enables it to return to a low level. 
[0029] In addition, when the linking section is detected based on a binarization 
regenerative signal, it enables it to supply the linking signal it is made to become 
high-level to a system controller 10 to an encoder / decoder 12. Therefore, a system 
controller 10 can output the linking section detecting signal L based on the timing of a 
linking signal. Moreover, the sector address in which the linking section is formed in 
the recording surface of Disk D is recorded on the necessary location of Disk D, for 
example as recording information on the disk concerned. For this reason, disk drive 
equipment can grasp the location (address) of the linking section currently formed in 
Disk D by reading such information, when loaded for example, with the disk D. When it 
is got blocked, for example, playback actuation is performed, the timing which scans 
the linking section from the address information detected from the playback RF signal 



read is predicted, and it is also made possible to output the linking section detecting 
signal L. 

[0030] Drawing 2 shows the example of structure of the optical system in the optical 
pickup 1 . As optical system shown in this drawing, after the laser beam outputted from 
a laser diode 4 is made into parallel light by the collimator lens 101, it is reflected in 
Disk D side by the beam splitter 102 90 degrees, and it is irradiated by Disk D from an 
objective lens 2. The reflected light reflected by Disk D goes into a beam splitter 102 
through an objective lens 2, is penetrated as it is, and reaches a condenser lens 103. 
And after being condensed with a condenser lens 103, incidence is carried out to a 
photodetector 5 through the cylinder lens (cylindrical lens) 104. 

[0031] Here, the main wavelength is set up corresponding to the disk classification 
which should be reproduced actually (and record), and a laser diode 4 is set up 
corresponding to the disk classification by which the numerical aperture NA of an 
objective lens 2 should also be reproduced actually. 

[0032] The laser beam reflected from Disk D by playback actuation of the disk drive 
equipment concerned is detected by the photodetector 5 as a light-receiving current. 
And this light-receiving current is outputted to RF amplifier 9 shown in drawing 1 as 
an information signal read from the disk. RF amplifier 9 is equipped with a 
current-electrical-potential-difference conversion circuit, an amplifying circuit, a 
matrix arithmetic circuit (RF matrix amplifier), etc., and generates a required signal 
based on the signal from a photodetector 5. For example, the pull in signal PI which 
are the push pull signal PP for the playback RF signal which is playback data, and 
servo control, focal error signal FE, the tracking error signal TE. and the so-called sum 
signal is generated. 

[0033] It has the quadrisection detector which is sense like drawing 3 (a) as a 
photodetector 5 in this case, for example, consists of detecting elements A, B, C, and 
D. and changes. In addition, it is expressed as detecting-signal A-D also about the 
detecting signal obtained in detecting-element A-D henceforth, respectively. 
[0034] For example, when generating the push pull signal PP by this quadrisection 
detector 5a, as shown in drawing 3 (b), it can generate by calculating PP=(A+B)-(C+D) 
by differential-amplifier 5b using the output (detecting signals A, B, C, and D) of the 
detecting elements A, B. C, and D of detector 5a. 

[0035] Moreover, about the pull in signal PI. it becomes PI= (A+B+C+D) using 
detecting signals A. B, C. and D. The pull in signal PI can be called "signal on the 
strength [ optical ]" which shows the reinforcement of the reflected light since 
corresponding to the light income of the total reflection light from Disk D. 
[0036] 2. In RF amplifier 9 of the gestalt of tracking error signal generation book 
operation, it has the tracking error signal generation circuit 40 of a configuration of 
being shown in drawing 4 , in order to generate the tracking error signal TE based on 
detecting-signal A-D. This tracking error signal generation circuit 40 is made 



generable [ the tracking error signal TE detected with the DPD (Differential Phase 
Detection) method ], using the output of each detecting elements A. B. C, and D of 
quadrisection photodetector 5a shown in drawing 3 (a). 

[0037] Each output of detecting elements A and C is supplied to an adder 43 through 
the buffer amplifier 41 and 42. Moreover, each output of detecting elements B and D is 
supplied to an adder 46 through the buffer amplifier 44 and 45. Waveform shaping 
circuits 47 and 48 are constituted by the comparator etc., and only supply performing 
necessary waveform-shaping processing to the phase comparison circuit 50 to the 
addition signal supplied from adders 43 and 46, respectively. The phase comparison 
circuit 50 is constituted by D flip-flops (D-FF) 51, 52, 53, and 54, inverters 55 and 56, 
the OR gates 57 and 58, the differential amplifier 59, the low pass filter 60. etc. as the 
broken line surrounds and shows. 

[0038] In the phase comparison circuit 50, the signal Sa supplied from a waveform 
shaping circuit 47 is supplied to the clock terminal of D-FF52, and the reset terminal 
R of D-FF54. Moreover, Signal Sa is supplied to the clock terminal of D-FF51 , and the 
reset terminal R of D-FF53 as signal Sa- after an inverter 55 is supplied and it is 
reversed here. On the other hand, the signal Sb supplied from a waveform shaping 
circuit 48 is supplied to the reset terminal of D-FF51, and the clock terminal of 
D-FF53. Moreover. Signal Sb is supplied to the reset terminal S of D-FF52. and the 
clock terminal of D-FF54 as signal Sb- after an inverter 56 is supplied and it is 
reversed here. Furthermore, supply voltage is impressed from the path which is not 
illustrated for D-FF51 thru/or the data input terminal of 54, and a set terminal. 
[0039] The OR gate 57 takes the OR of the output signals Scl and Sc2 of D-FFs 51 
and 52, and supplies this OR (negative polarity input signal Sdl) to the negative side 
input terminal of the differential amplifier 59. Moreover, the OR gate 58 takes the OR 
of the output signals Sc3 and Sc4 of D-FFs 53 and 54, and supplies this OR (straight 
polarity input signal Sd2) to the forward side input terminal of the differential amplifier 
59. It is made for the differential amplifier 59 to have a necessary output performed 
according to the difference of the negative polarity input signal Sdl and the straight 
polarity input signal Sd2, and the output is outputted as a tracking error signal TE 
through a low pass filter 60. 

[0040] Drawing 5 is the mimetic diagram showing an example of the wave timing for 
explaining the outline in the case of generating a tracking error signal. In this drawing, 
drawing 5 (a) shows the physical relationship of the pit Pit which forms a truck, and 
the beam spot outputted from an objective lens 2, and period shows the condition 
that the beam spot is changing the condition that the beam spot follows the truck, the 
condition that the beam spot is changing period ** to the inner circumference side of 
Disk D, and period on the outside of Disk D. Furthermore, the signal with which 
drawing 5 (b) added the detecting signal B and detecting signal D in quadrisection 
photograph DITETEKUTA 5a, The signal with which drawing 5 (c) converted the 



detecting signal A and the detecting signal C. and the signal Sb which drawing 5 (d) is 
made the value which made drawing 5 (b) binary, and is shown in drawing 4 . The signal 
Sa which considers as the value to which and drawing 5 (f) similarly made drawing 5 (c) 
binary, and is shown in drawing 4 , [ drawing 5 (e) ] [ signal Sb- ] Similarly drawing 5 (g) 
Signal Sa- In drawing 5 (h), OX 0). and (k), the output signals Scl. Sc2, Sc3, and Sc4 
from D-FF51 thru/or D-FF54 and drawing 5 (I) show the negative-electrode plus 
input signal Sdl from the OR gate 57, and drawing 5 (m) shows the straight polarity 
input signal Sd2 from the OR gate 58. 

[0041] For example, it considers as the condition that the beam spot followed the 
truck as shown in period **, and when Signal Sa, signal Sa- and Signal Sb. and the 
phase contrast of signal Sb- are "0". D-FF51 thru/or D-FF54 will be in a reset 
condition, and let an output signal Sc 1 thru/or an output signal Sc 4 be low level. 
Thereby, since a level difference does not arise in the negative polarity input signal 
Sdl and the straight polarity input signal Sd2 of the differential amplifier 57, the 
output of the differential amplifier 57 serves as touch-down level. Therefore, the 
tracking error signal TE (not shown) outputted through a low pass filter 60 becomes 
equal to touch-down level. 

[0042] Moreover, after the beam spot has changed to the inner circumference side of 
a truck as shown in period only the include angle [ phase / of Signal Sa and signal 
Sa- / phase / of Signal Sb and signal Sb- ] according to the amount of conversion of 
the beam spot progresses. This becomes only the time amount corresponding to the 
amount of conversion (include angle) in D-FF 51 and 52 will be in a set condition, and 
high-level [ time amount ] to the timing [ output signals / Scl and Sc2 ] according to 
the amount of conversion. Moreover, D-FF 53 and 54 becomes [ that a reset 
condition is maintained with as and ], and output signals Sc3 and Sc4 serve as as [ low 
level ]. Therefore, only the negative polarity input signal Sdl becomes high-level, as a 
result, a negative-electrode forward pulse will be outputted from the differential 
amplifier 59. and it considers as the tracking error signal TE because the pulse of this 
negative polarity minds a low pass filter 60. That is. the tracking error signal TE at this 
time is set to negative level, and that absolute value becomes the amount of 
conversion to the inner circumference side of the beam spot with a thing considerable 
the bottom. 

[0043] Furthermore, as for the phase of Signal Sa and signal Sa-, in the condition of 
having changed to the periphery side of a truck, only the include angle according to 
the amount of conversion of the beam spot will be behind [ the phase of Signal Sb and 
signal Sb- ] in the beam spot as shown in period **. This becomes only the time 
amount corresponding to the amount of conversion (include angle) in D-FF 53 and 54 
will be in a set condition, and high-level [ time amount ] to the timing [ output signals 
/ Sc3 and Sc4 ] according to the amount of conversion. Moreover, D-FF 51 and 52 
becomes [ that a reset condition is maintained with as and ], and output signals Scl 



and Sc2 serve as as [ low level ]. Therefore, since only the straight polarity input 
signal Sd2 becomes high-level, from the differential amplifier 59, the pulse of straight 
polarity will be outputted and it considers as the tracking error signal TE because the 
pulse of this straight polarity minds a low pass filter 60. That is, the tracking error 
signal TE at this time is set to forward level, and that absolute value becomes the 
amount of conversion to the periphery side of the beam spot with a thing considerable 
the bottom. 

[0044] 3. A data structure diagram 6 is a mimetic diagram explaining the structure of 
the sector currently formed in the recording surface of Disk D. This sector has the 
frame structure, for example, is constituted by 26 synchronous frames. Each 
synchronous frame is constituted by the sink code (SY0-SY7) of a 32-channel bit, 
and the data area of 13 lines of a 1456-channel bit. And the ECC block made into the 
data unit which performs record/playback to the disk mentioned later is formed of 1 6 
sector. Moreover, when using as an object for linking in the case of data writing the 
sector constituted by this business and performing a connector, it comes to be shown 
in drawing 7 and is equivalent to the linking section described so far. As for the linking 
section, 91 bytes of linking data are formed corresponding to each sink code. 
Moreover, since it writes that it mentions later and a connector is performed, the 
linking data corresponding to the sink code SYS following the sink code SYO are shown 
in the condition of having been divided. 

[0045] As stated previously, when performing additional record of data on Disk D, it 
writes following the data already recorded and the connector is performed. Drawing 8 
is a mimetic diagram explaining the data frame of the record section where it writes 
and a connector is performed, drawing 8 (a) — the ECC (Error Collection Code) block 
N-1. N. N+1, and N+2 ... is shown. These ECC block is made into 32 K bytes of record 
section constituted by 16 sectors, for example, respectively, and is considered as the 
block which constitutes the record sector which performed necessary scramble 
processing and attached the error correcting code to the data which form each sector. 
Moreover, let this ECC block be a record unit in the case of performing data logging to 
Disk D. In each ECC block, they are the synchronous frame sections SYa, SYb. SYc, 
SYd, and SYe... He is trying for ** to correspond. In the example shown in drawing 8 
(b), the synchronous frame section SYc Is formed as the linking section, and is formed 
of 26 frames (it is equivalent to 1 sector) set to a frame number "0" thru/or "25." In 
addition, necessary frame codes (for example, SYO, SY5. etc.) are given to each frame. 
[0046] In the example currently illustrated, even the ECC block N is considered as the 
last record, and the example in which a start position shift (Start Position Shift...SPS) 
is performed in such a case is explained supposing having recorded the data after the 
ECC block N+1 this time. In this case, the writing of the data of (45 byte-SPSN) is 
performed as the linking section following the ECC block N as a synchronous frame 
"0" and a synchronous frame "1" in the synchronous frame section SYc as shown in 



drawing 8 (b). And although record is started from a continuation of the synchronous 
frame "1" in the synchronous frame section SYc when recording the data after the 
ECC block N+1 next time, as a theoretical recording start location, it considers as a 
location Sp. That is, record is started with the location Sp as the starting point, for 
example, (46 byte +SPSN+1) sees from the head of a synchronous frame "1", and the 
data of a synchronous frame "1" are memorized from the location. For example, when 
SPS is "~10", the point of the last synchronous frame "1" ending [ record ] will call 
[ head ] this recording start point the 36th byte from the head of a synchronous frame 
"1" in the 55th byte. That is, overwrite of the data for 19 bytes will be carried out. 
[0047] Although such the linking section is formed whenever overwrite is performed to 
Disk D, as actual data, it shall not function on it. Therefore, the power calibration 
which performs output-power adjustment of a laser beam, using this linking section 
may be performed. That is, the frequency where the beam spot offer example, record 
power is irradiated becomes higher than other record area, and the storage region 
which writes and is equivalent to a connector field can consider especially that 
degradation by the material flow phenomenon arises in the field near the head of the 
linking section. Moreover, the phase of the existing data and the added data may shift 
by writing and performing a connector, such [ in the linking section ] a reason — a 
playback RF signal — deteriorating — stripes — when there are things and they have 
applied the above-mentioned DPD method, the condition that effect appears in the 
tracking error signal TE, and the stable tracking servo cannot be realized arises. 
[0048] Then, when the retry of data reading is performed in the linking section, the 
level of the tracking drive signal TDR is held, and it enables it to realize the stable 
tracking servo with the gestalt of this operation. For this reason, the servo signal 
attaching part 30 shown in drawing 1 is constituted as shown in drawing 9 . In addition, 
the tracking error signal TDR 1 is shown for the input signal of the servo signal 
attaching part 30 after [ expedient ] explaining, and this drawing shows the tracking 
error signal for the output signal as TDR2. 

[0049] The servo signal attaching part 30 is equipped with the low pass filter section 
which consists of resistance R, a capacitor C, etc.. switch 30a, AND circuit 30b, etc. 
When the output of AND circuit 30b is a low level, switch 30a is made to be connected 
to Terminal A at Terminal B. when the output of AND circuit 30b is high-level again. 
Therefore, while reading the usual data other than the linking section when both the 
linking section detecting signal L and the retry activation signal RT are low level 
namely, the tracking drive signal TDR 1 generated by the servo processor 14 is 
outputted as a tracking drive signal TDR 2 as it is. and is supplied to tracking coil 
driver 1 6b which is not illustrated. And the linking section is detected, also when the 
linking section detecting signal L becomes high-level, the output of AND circuit 30b is 
made into a low level, and switch 30a will be in the condition of having connected with 
Terminal A. Therefore, the tracking drive signal TDR 1 is outputted as a tracking drive 



signal TDR 2 as it is also in this case. 

[0050] Moreover, when [ both ] the linking section is detected, this linking section is 
scanned and the retry of data reading arises, the linking section detecting signal L and 
the retry activation signal RT become high-level, and, thereby, the output of AND 
circuit 30b also becomes high-level. Therefore, switch 30a will be connected to 
Terminal B, and when the tracking drive signal TDR 1 minds the low pass filter section, 
the low-pass component will be supplied to tracking coil driver 16b as a tracking drive 
signal TDR 2. That is, when a retry is performed in the linking section, the tracking 
drive signal TDR 2 with which the low-pass component was held by the servo signal 
attaching part 30 can perform tracking drive control. Even when a regenerative signal 
good when the linking section is scanned cannot be acquired by this but a retry is 
performed, tracking servo actuation stabilized with the tracking drive signal TDR 
currently held by the servo signal attaching part 30 can be realized. In addition, as 
timing which changes connection of switch 30a from Terminal B to Terminal A, it 
considers as the case where the linking section detecting signal L or the retry 
activation signal RT is set to a low level from high level, for example. 
[0051] The servo signal attaching part 30 explains an example in the case of holding 
the tracking drive signal TDR according to drawing 10 . Drawing 10 (a) shows the 
transition which uses the low-pass component of the tracking drive signal TDR, and 
performs tracking drive control by the servo signal attaching part 30, when linking 
section #1 is scanned, and a retry arises and it scans the linking section again 
immediately after that. Thus, although the linking section detecting signal L and the 
retry activation signal RT become high-level and the tracking drive signal TDR is held 
when [ both ] linking section #1 is scanned and a retry arises The retry activation 
signal RT is considered as as [ low level ], and it is made not to hold it, if a retry does 
not arise when linking section #3 are passed as shown in drawing 10 (b) noting that a 
good regenerative signal is acquired. In this case, the condition of having connected 
with Terminal A is maintained and switch 30a is made to perform tracking drive control 
with the tracking drive signal TDR generated by the servo processor 14. 
[0052] Moreover, when scanning these linking section #6 after retry actuation of 
multiple times arises repeatedly in linking section #6 as shown in drawing 10 (c) for 
example, you may make it hold the tracking drive signal TDR. For example, although 
the retry has arisen in linking section #5, when a good regenerative signal is acquired 
by this retry actuation, tracking drive control is performed, without holding the 
tracking drive signal TDR. And in linking section #6, when retry actuation is performed 
twice continuously, after retry actuation which is the 2nd time is performed, the 
tracking drive signal TDR is held. What is necessary is just to make the retry 
activation signal RT high-level, after equipping a system controller 10 etc. with a 
count means to count the count of retry actuation, in this case and repeating the 
count (gestalt of this operation for example, 2 times) retry actuation of predetermined 



continuously in the same linking section. That is, the retry activation signal RT and the 
linking section detecting signal L both become high-level at this event, and switch 30a 
comes to be connected to Terminal B. And what is necessary is just to reset the 
count of a retry, when the linking section is scanned and a good regenerative signal is 
acquired. 

[0053] In addition, although the gestalt of this operation gave and explained the 
example which holds the low-pass component of the tracking drive signal TDR, and 
performs tracking drive control by the servo signal attaching part 30, you may make it 
equip the path of the tracking error signal TE of resulting [ from RF amplifier 9 ] in the 
servo processor 14 with a maintenance means to hold the tracking error signal TE 
which takes the same configuration as the servo signal attaching part 30. And when 
retry actuation arises in the linking section, the servo processor 14 will generate the 
tracking drive signal TDR using the low-pass component of the tracking error signal 
TE held by said maintenance means. 

[0054] Moreover, since the timing which scans for example, the linking section from 
positional information, such as a sector address, can be predicted, when the normal 
playback RF signal made to some extent into this side is detected rather than it scans 
the linking section, it is also possible to change switch 30a to Terminal B. Moreover, 
the timing which scans the linking section is predicted, the servo signal (the tracking 
drive signal TDR or the tracking error signal TE) in the event of the normal playback 
RF signal being detected is digital-data-ized, and you may store in the necessary 
memory means beforehand. When retry actuation is performed by this to the timing 
which scanned the linking section, the servo signal (the tracking drive signal TDR or 
the tracking error signal TE) which read the data stored in the memory means and was 
changed into the analog signal can perform tracking drive control. 
[0055] Furthermore, in the disk drive equipment which has adopted for example, the 
DPD method as generation of a tracking error signal, this invention can realize stable 
tracking control, even when scanning the linking section. Therefore, read-out 
actuation of data should be stabilized more, moreover — for example, in the disk drive 
equipment which has adopted the DPD method, even if it does not change having a 
DPP method etc., it can come out and perform realizing stable tracking control. 
Therefore, transposition is securable without the cost rise by specification 
modification etc. for playback of for example, a DVD-ROM disk and a DVD+RW disk. 
[0056] 

[Effect of the Invention] As mentioned above, when the disk drive equipment of this 
invention writes that it explained and the retry of data reading arises in a connector 
field (linking section), the low-pass component of a tracking control signal is used, and 
it is made to perform tracking control. Therefore, even when the regenerative signal 
by which reading appearance was carried out from the linking section is confused and 
a retry is performed, stable tracking drive control can be realized. Thereby, even when 



the beam spot scans the linking section, stable tracking servo control can be realized. 
[0057] Moreover, in the disk drive equipment which has adopted for example, the DPD 
method as generation of a tracking error signal, this invention can realize stable 
tracking control, even when scanning the linking section. Therefore, read-out 
actuation of data should be stabilized more, moreover — for example, in the disk drive 
equipment which has adopted the DPD method, even if it does not change having a 
DPP method etc., it can come out and perform realizing stable tracking control. 
Therefore, there is an advantage by specification modification etc. that transposition 
is securable without a cost rise for playback of for example, a DVD-ROM disk and a 
DVD+RW disk. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the disk 
drive equipment of the gestalt of operation of this invention. 

[Drawing 2] It is structural drawing showing notionally the example of structure of the 
optical system of optical pickup. 

[Drawing 3] It is the explanatory view showing the detection actuation by the 
photodetector of optical pickup. 

[Drawing 4] It is drawing explaining the example of a configuration of a tracking error 
signal generation circuit. 

[Drawing 5] It is drawing explaining the wave in each part of the tracking error signal 
generation circuit shown in drawing 4 . 

[Drawing 6] It is a mimetic diagram explaining the structure of the sector currently 
formed in the recording surface of a disk. 

[Drawing 7] It is drawing showing the example in the case of using as the linking 
section which data write the sector shown in drawing 6 , and performs a connector. 
[Drawing 8] It is a mimetic diagram explaining the data frame of the record section 
where it writes and a connector is performed. 

[Drawing 9] It is drawing showing the example of a configuration of a servo signal 
attaching part. 

[Drawing 10] It is drawing explaining the transition in the case of performing tracking 
drive control using the low-pass component of a tracking drive signal. 
[Description of Notations] 

1 Optical Pickup, 2 Objective Lens, 3 Two Shaft Devices. 4 Laser Diode, 5 A 
photodetector. 5a A division detector, 5b Differential amplifier, 6 A spindle motor, 7 A 
turntable, 8 Thread device, 9 An RF amplifier, 10 A system controller, 1 1 Binarization 



circuit, 12 An encoder / decoder section, 13 The interface section, 14 Servo 
processor, 1 5 A thread driver, 1 6 A 2 shaft driver, 1 6a Focal coil driver, 1 6b A tracking 
coil driver and 17 Spindle Motor Driver, 18 A laser driver. 30 A servo signal attaching 
part, 30a switch, 30b AND circuit 
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^n/cjg*t7tti. *ft^u>'X2^r/^Lrt^~AX7'u^y 

[00 3 1] CCT% Ix— »f-i5f^;t-K4ti. ^^IC 

(Rmm) ^n^-<#T-vx^^isijtcw;sLT^ 

•So 

[0 0 3 2] ^isf-vx^ F^-rr^gos^simcj: 



(5) #FfB2 001-250249 

C O^TtBSS^x X ^ ^M^a LfcltfBM^ h L 

FE. h'yy^y^zi^^-m^TE^ Kf^tD^^^m^X 

[0 0 3 3] CCDti'&Oy^i- hf^V-r^^ 5 ^LTti. 
0 3 (a) (O^^r^^^X^ m^^f. l^mSPA. B, 

o^/^Tt. ^n-^'n«^mit^A-D^^3^'r^o 

[0 0 3 4]^Jxtf. CCOA^mf-f'r^^SSiX'f-J 
i/^T'Mi^PP^^JSJcf ^^-a-ti:. 0 3 (b) tc^-r 
^^tcTVT"^^ 5 a(Dl^mgPA, B. C, DOm:^ 

(l^tBfi^A. B, c. D) ^^ijfflbT. Miirvys 

20 bT'PP= (A + B) - (C + D) <DmM^^i=ioC,hK 

^^^j^i^^c^hti^X^^o 

[0 0 3 5] ^fc. y;l/^>fS^P I tCOV^Tti. ^^im 
fi^A, B, C, X^mmi^XV 1= (AH-BH-C + 

D) ^^^o fjV^ym^PUt. 7=VX^D;?)^ecO^ 

[0 0 3 6] 2. F^>y4^>^'*x^-{i^^j« 
*llffliOff^^<OR FT>':/9tc:}3l/^Tti. ItdtifS^A — 
D tc &^\^ ^ T F ^ 4- y ^'x ^ -fi^ T E ^ /t 

JO i6tc:. ffyxff04tc^-r«J*<^)F^^y4^V^X'^-{i^ 
^f^\B\^4 0^m^^o CiOF^^y4^>^'x^-fM^^ 
^IilSS4 0fi:. 03 (a) iCTnLfz 4^my ^ hr"^ 
^^5 acTD^I^ffigPA. B, C, DcOtBtl*?UfflbT. 
«?»J;^CfDPD (Differential Phase Detect! on) >7ietc<i; 

[0 0 3 7] «imgl5A. c<o«tli:^;ti/^*y:7rTvy4 

K 4 2^/^bT3!J0g:g§4 3(C#t|g^n^o S/c. 
a^B. DcD^ttiiJf^t/'^yyrTyfA 4. 4 5^/rbT 

§§4 3. 4 6:6^^«l&^n^AnSft^tcWbTmS^O?g 

j^smsaa^ssbTffiffli:bf5iB]ss5 otcfjt*&-r^o f^ffl 
i:mm^5oi,mmxm/x.x^sLxi^^^oic^ m^i^i 

uyv-y^ytiy:/ (D-F ¥) 5K 5 2. 5 3. 5 
4. -r>M— ^5 5. 5 6. OR^'— F 5 7. 5 8. M 
l!jrV7'5 9. n-/^X:7Y;bl5?6 O^HtCcfcoT^^ 

[0 0 3 8] fi£tgi:tf$[Elg& 5 OtC^l^T. ffiJf^^ff^[5]K 
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-^ntcmcm^S a-tLX. D-F F 5 KO^ay^ 

ffl^;^tfD-F F 5 3C0U-tr y R tC{ftm^n^o 

-F F 5 KDV-^y h^^RUD-F F 5 3(O^Uyi7 

5S^tc#±$s^n^o */c. m^s bfi^v/^-^ 5 etc 

F F 5 ZOU-iz-y hiS^S®:r/D-F F 5 40^n>y ^ 
^^^c«*&$n^o ^e>tc. D-F F 5 ITiMS 4 0x 

[0039] OR>>"-h 5 7tiD-F F 5 K 5 2<Dm 

Mb^s c k s c 2<Dmm^^t^r. c(omm^ 

^^icmf^^^o S/c. OR^^- h 5 8tiD-F F 5 

3. 5 4cottit;fl#s c 3. s c Acommm^t-Dxc 

commm (jEm^xtim^s d 2) ^mmT>:f5 9(d 

IEffllJA;^J^S^^c:«$&f MKT^ysQti. mSttA 
tim^S d 1 . lEISttA^bfi^S d ZcOM^i^tc/SCTRff 

C00 4 0]ia5ti. h^^y^V^x^^-m^^r'^^f 

^-riS^glTfe^o C<DmX\ m5 (a) tih-^-y^^ 
Jg^f^tf^y i t i:«til^vX27b^6ai:tJ^n^e 

X.t>^y hTb-^hv^y^^tciitSUTi/^^tt,^. )WP^®tilf- 
^LTV>^«ffi^^LTi/^^o ^etc. 1^5 (b) ti4 

^my:i- hr'^-rf'^^ 5 a ^c:^o^t^«lffi^i^ B teitB 
{i#D«rinPu/c«^. 0 5 (c) immn^At^m 
imc^t^WLfcm^. ^rc. us (d) ims (b) 
^2fifi:L/cfSi:^nia4tc:?xf fi^s b. 05 (e) 
tii5ji:<fi-its b-. ms (f) ti05 (c) ^zmit 
i.rcmt^nm4ic7r^-rm^s a. ms (g) tiiiii:< 

fi-^S a-. gjS (h) (i) (j) (k)(i:D-FF 
5 17^MD-F F 5 4;^^?)Ottl;'3fi^S c K Sc2. 
S c 3. S c 4. ^LXmS ( 1 ) itORV—h57f)^ 

^(r>nmJEXt}m^s d \ . ms cm) t^oRy-hs 

[0 0 4 1] <?fJ;^tfmM(Dtc^^nTV^^J;^tce~A 

X^^^y hTb^h^'y^tCji^iebrcm^^^n. fl^Sa. 

ft^s a-^ft^s b. fi^s b-ofifflMA'^ roj X 

D-F F 5 17^MD-F F 5 4(iU-tr*y 
a^bfi^S c 17iSffi;^J«^S c 4tin--u 



(6) *#F?fl2 0 01-250249 

JO 

[0 0 4 2] S/c> )«PBl(2)tc^^nTi^^<:J:^(cif-A 

s a . m^sa -(Dmmm^ s b . fs^ s b -to^ata 

cniCXO. D-FF5K 5 2;b'5^cO^^« (^g) 

S c 2*^^^^«tC|£i;/c:^'Y^ V^''-rvNYlx-<;l/tc;& 
i>o ^/-c. D-FF5 3. 5 4lft0^yh^mmm^ 
tifc^^^^O. tB:'am^Sc3. S c 4{ia-U-<7l/ 

(o^^^^^o Lfct'^^x. n^mitxtiim^sd \(D^ 

jvxti^a— /^:^y^;V^ 6 0 ^fr^^ a tXh'yy^^ 
^*x^-{t^T E h^n^o o^f^. C(Dt^(Oh^y 

[0 0 4 3] ^etC. K^P^<3)tC^^nTV^^^'5tClf- 

L.Ts^^yhf^'^hyy^cD^mmic^^LrcVimxHt. m 

^C^tC^^o cntcJzO. D-FF 5 3. 5 4:?b"«^0 
(^S) tc^hfiSL/c^Pa/Slt-fe^y hl*.«^^Om 

:^jfs^sc3. s c 4?b^^^«tcfr.cfc^^^>'^'"rvN 

-fU^Mc^^^o S/c. D-FF5K 5 2 (i 'J -t: >y h 
R^Tb^J^l^ ^ n/c S ^i: m:;^fi^S c K Sc2 

d 2(0^t>'^/^^ly^Mcr^:^(DX\ mWlT^^SS 

ffitt(D>'^;i/XA^n-/^x:7-< 6 o^ft-r^ ctx h 

5^y4^>^*x^-m^T E h^n^c -oSt). 
Oh^^y^^V^'^X'^-fi^T E{iiE^-^;btc;&0. ^co 

[0 0 4 4] 3. -r-^tSi^ 
40 m6 (i:7=V X^ DcolB^ffitc^g^^nT^/^^'tr 

^^nri/^^o SfRi^:7u-Aa3 2^i'>:^yi/td'^y h 

cO'V^^n- K (SY0-SY7) . RZf 1 4 5 
50 TfflO^;5it-&ii> |gl7tC7j^$nTl^^J:'9tC^t). Ctl 



[0 0 4 5] 5t(CjS--<fcJ:^tCT-VX^Dtc-r--^tOii 

tmm^n a it^^s: if tc . Ktc f ess ^ nr I > ^ - ^ 

mx^mv^^o ms (a) tcfi. ECC (Error Collec 
tion Code) >^D^y^N-K N. N+K N-f2- • 

IH^^^^^n. ^-tr^^^flgfigf ^-r-^tc^LT. 

E C C:/n>y T^^X^^DtCj^bTT-^-^lE^^fT 

ti. f«J«^:7l^-AgPS Y a. SYb. SYc. SYd. 
SYe • • ^^«iS-r^J:otc^nTi/>^o 08 
(b) tc^^nri/^^fi^JTti. («IJ0!>^U-Ag|5S Y cii 
u>^>^a5i:LTjg^^n. yiy-L.i-V^'^ roj 
M r2 5j ^:^n^2 eyu-L. ( i -t^^tctg^-r 

[0 0 4 6] iii^^nri/^;^fi?(jtc^t>T. Ecc^n^y 

^N*-e^MlHliO|BiS^L. ^[HlE C C:/D'y 1 
-g-tc, h>1^>^S/3 >>^:7 h (Start Position Shi 

ft - • • sps) mir^t>n^m^mm't^o ccom 

08 (b) tc^^nTv>-5J:3tcE C c:/n^yi^N 
tc^v^T. o:y^yif^tLxmmyu-L. roj atf 

T (4 5>'^>f' h-S P SN) O'r-^c0S$iA^;?)^tT:ac 
t>tl^o -^-LT. E C C :/n ^y ^7 N + 1 Jt^^P^cDT^— 

^^gais-r^^-g-. fwifW^^u-Agps Y c ^cfett^iwim 
y^u-A rij (om^fi^ibmmt^mi&^ri^ttK mm&^ 

ms p^^j^tLXBm^m^hLx^^^. \^myiy-i^ 

rij 0^ai*^^M.Tl5iJx.tf (4 6/Wh+SPSN+ 

1) (Diiimt-^mmyiy-L. rij (o-f^-^^^iem^n 
ri/^<o m^if£s p sj^)« r- i oj x^-ofcm-^. mm 

[0 0 4 7] cco^^r^^j>^^yymt. T-VX^Dtc 

iiLxm^w=^m7^j:t>n^c^t{cnm-^n^-h\ mm 
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(Ot-*-^ tLximmL^^^^i.cDt'^ti^o bfc^^^o 
T. c(oviy^>^*^^m\^^xm^ifi\y—^7t(omt3^^ 

m^. m^mm^^y-(o\£-L.x^s^y h-hmm^n^ 
S}^(oikmir^(ommc^^^x. -^-T^vr^iyxn^mm^ 

JO (DitLmif-rnxi.^'^m'^t'^h^o v>^y^^^xi±c 

CO J: ^ ^SrilS <fc o xn^ R F iS^t'^'^it LXL^Ct 
;b>feO> ±3BL/c:DPD7?xC%}iSffiLTl/>i)ii^. 

[0 0 4 8] tiix\ ^mmcommxit. u>^v^"gp 
iz:ioi^xmpLii'r—i$^m^^^^(ov h^^mjt>tircm 

X. ^^{.rch'7-y^iy^^'^-ts^mm-t^ctff^x^ 

itSP 3 0 (OXttm"^^ h V ^y ^ > ^7 T D R 
tLXTjkLXi^^^o 

[0 0 4 9] ^-^^mm^^Si^s oiat. ^j^tfsm 

R, zil/r'>'*i'C^Et^^^^ti-/<7.y^JV^^t. 
X-r'y^3 0a. T > FIhISS 3 0 b ^n^o 
X^'y^3 0aii. KlH]gS3 0 bcDttiZ^i^^D — Ix-^ 

ly-^/ix^^m-^i^cm^ B tcssit* ^ ^ 3 tc^n 

-riltT«^RT*<ttJcn-l^-^;l/TfeS^^. "T*^^ 

•^-4^:/D-t^y-9- 1 4T^^^^n/ch^^y4^ 
V^^'^-Yy^ii^TDR 1 h-^-y^^^^^F^ 

-ryfs^TDR 2 i:LTai:ti^n. m^Lxi-^fSii^hy 

40 ^ V^Mztjir^Tzm-^^TZ/ 0 b<7:)ttJ:biio- 

U-S;l/^^n. X'l''y^3 0 ati5i?AtC}g^^n/c« 
Si:^^o L/c;b^oT. cco^-a*^ F^^y^>^' K^'^ 
:/fI^TDR 1 ;b^-?-cD^^ h ^ ^y T 
DR2i:LTai:^^n^o 

[0 0 5 0] ^tc. ';>^>^m'«i^ffi^n. ccDU> 

R T ;b^tttc/N-r U-^y'l/tc ^ ^ . ctitc J; r > Kiel 
50 ^y^3 0 ati5S?BtcM^^n. h ^y + >'^"" H'^-T 
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nt^nrdM^it. ^-^imimt^ a o nm^ 
^j^/j^ffij^^n/c h^^y4=->^>*^-r:rm^T d r 2 j: 

^ 4:: > /7 F 5 ^ :/ ft ^ T D R tCcfc o T ^ ^ L h 
[0 0 5 1] ^-:^^m^Un^3 OtC^oTh"^'y4^>' 

^>*v-r:/ft^TDR^«it'r^^^o-«^ij^. ^10 

^f3 0tcj;0. h-^^y4^>^'"K'^^7'fi-^TDRc0fg^ 

fc ^ tc u h ^ c/cti-a-tc >j > ^'gpi^m 

0 h^'y4^V^>'^^>^fS^TDR^ffiit"r^;b'!. 01 

0 (b) {CTjk-^nri^^^oic^ u >'^>^*g|5# 3^)1 

^3 0 ati5S?AtcgM^n/cm^56m*t^n. 
:/n-t:^y+M 4T*^^nrc h^^y^V^'F-^^f^M^ 
TDR*cj:t) h^^y4=-vy F^^:/$^Ja|J«^^T5 J:9tc-r 

[0052] tfc. 010 (c) ICTjk^tlX^^^^d 
^ if ^ ti: h ^y ^ > y F ^ >^ft ^ T D R 

D R <D«}t^?T t^-ric h ^ ^y ^ > y F ^ y'mm^n 

f^:6^fTt>n/cft F ^ -y 4^ y y F ^ Y y fi^ T D R ^iS 
1 Oi^HtcU V'7'<mVf<r>Wm:'^^^iz^^^V^ 

SE<ojg^-r:-ti^jx.tf 2 0) ^)v^^m^fmm.\^xmiK> so 
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jg^n/cmtc, u F^-r^tTm^RT*/N^u--<;btc*r 

Y*y^3 0 a}6^^iS^BtCjgM^tl^cfcotC^^o b 

[0 0 5 3] r^^. i^'m^mmx\t^-i^^^t^u^^ 

3 0 o T h ^ -y 4^ > y K ^ ^ >^M^ T D R (Ofgi^^ 
LTF^^y4rVyF^>< >^$iJ®l^SrtT o m^mi 
XWm\.fcti^. R Frvyg^^^e^-^I^Va-tr^y+M 4 
tcM^ h-^^y^^-^yai"^— {f-^T EtDMS?Stc. ^^J^tf+^ 

U/c^^ti. -y— .t^T^n-tr-ytfl 4tiMl2ffiJ#^©tcJ: 

o T«l^^n/c V'y-J 4- vya:^-«^ T E 

^ ffl V ^ T h ^ ^y 4^ > y K ^ ^ :/fi # T D R :S ^ -r ^ C 

[0 0 5 4] Sfc. -b^^T KI^X^S:^0{izaif$g:6^6 

^ttf s ^ ^ > y ^^iij-r ^ C 
^SjS^M^^n^. iE#:&s*RF{i^;?)^i^ai^nT 

l/^^^JiSTX-r'y^3 0 a^5S^BfC^Dg;^T:fe<cfc 

t-^^^^^y^i^iiiJLT. iE^JS:S^RF{f^:^'^1ttti 
^nTl^^^.^'Z:C0-9--.r>fl^ (F-^^y^^v^^^-^-r:/ 
M^TDR. SfctiF^*y4^>yx^-m^TE) 

'fm^\^mm.f^^-^-m^ (h^^y^^v^F^-rT^fi 

^TDR. ^/-cCiF'^^y^^Vi^a:-^— fa^T E) tc<i:o 

[0 0 5 5] ^e>tC2^fgH^ti:. h^-j^:y^^:z.^-\m 
(D^mcmTi^lTi P D77^:&ggfflLTi/^^f*VX^ F^ 

fe. ^^L/c^^^y4^>yM®I;&l|3a■r^Ci:?^)^^T€ 

fflLTU^^T-VX^ F^'i':/^Bti:^^V^T. <5^iJ;^tfD P 
P^S^*^ffi^^;&^'O^M^ff^^<T^. 
/ch^^y^^V^SW^^i^^^C^^^T^r^lf^o Lfi::6^ 
oT. tt^^M^HtCcfc^nxFT-^yy^btc. ^iJxtf 
D V D - R O M-rV Xy D V D + R Wt-V Xy 

[0 0 5 6] 

K^^:/^Hti. S^H^^^i^ (U>4->yg|3) 



-8- 



15 

/)^T*^§o cntC^fcO. tf-AX4^*y h*^U>4=->i^*gi5 
^ H 3S § c ^ ^ ^ J: d o 

[0 0 5 7] *rc> ^HB^tihV'V^vyiii^-fi^O 

{±^i^M^iftcJ:^ziXhr'yy^Ltc. ^iJx(fDVD 
~ R O ^ X ^ CSJx D V D + R ^ X ^ 

m 1 ] *%0^ollSS^?:)0.^(?Df-Vx^ F^^-^^gco 
2 ] Tfe^ tr 'y ^ r *y ':/(D^^^(Dmmm^miE:mc 
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[0 5] mAizTT^'th'^y^iy^'x.^-is^^f^m^co 

[116] T-VX^coiBS^igtcfg^^nTl^^'t^^cOtiS 

[0 7] meic^.T't^^^'r-^cDm^m^^'n'^v 

[08] 9^m^mifs:tDn^9mmm(0'f-^yiy- 

[0 9] ^->Kfi^«mi5^D^^^ij^/T^"r0-efe^o 
[010] h^y^>'^^h*^^rm^(DimfS.^mm 

1 j^^Xfy^Ty-f. 2 
m. 4 U-W-f^-F 
a ^rn'r^-r-^^. 5 b 
7 

20 RFT>':f^ 

mitm^. 1 2 aivn^-^V-rn-^'SP, 13 -YV 
^-:7x-Xg|5. 1 4 -^--^Kyn-t-ylt. 1 5 Xl^ 
'yFF^-Tv'^. 16 -WF^-r^'^. 16a 7^-;^ 
Xa-f^l/F^-Y/^. 16b h^^y^vyn-r^I/F^-r 
17 Xbr>F;l/^-^ F^-f/^. 18 U-lfF 
3 0 V-—:^^m^Ut^S^. 30a X-f*y^. 
30 b ANDlelK 



mmu^x. 3 -i 

5 Ft-Vx^^. 5 

^ftr^y^. 6 Xbf^F 
^-^v—y^Jl. 8 XU^yF^«. 9 
10 ->X"rA3V ha— 11 Zl 



[02] 



[04] 




Sdl 



6 o e o 
Sd2 



4 0 Ch9t/*>5fx^-*rttB»> 
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[03] 



[06] 



5a 




A 


D 


B 


C 



(a) 




1 \ mm^ (PI) 
Push Pul I (PP) 

shimm Amp) 



131^ 





|c 1456 > 


<-32->|< 1456 » 






SYO 








syi 




SYS 




SYZ 




SYS 




sy3 




SYS 




SY4 




SYS 




SYI 




SY6 




SY2 




SY6 




SY3 




SY6 




SY4 




sYe 




SYI 




SY7 




SY2 




SY7 




SY3 




SY7 




SY4 




SY7 





(b) 



Sync Codos 


91 16-bit fields 


Sync Codes 


91 16-bit f ielda 


SYO 


Linking Data 


SYS 


Linking Data Linking Data 


SYI 


Linking Data 


SYS 


Linking Data 


SY2 


Linking Data 


SYS 


Linking Data 


SY3 


Linking Data 


SYS 


Linking Data 


SY4 


Linking Data 


SYS 


Linking Data 


SYI 


Linking Data 


SYS 


Linking Data 


SY2 


Linking Data 


SYS 


Linking Data 


SY3 


Linking Data 


SY6 


Linking Data 


SY4 


Linking Data 


SY6 


Linking Data 


SYI 


Linking Data 


SY7 


Linking Data 


SY2 


Linking Data 


SY7 


Linking Data 


SY3 


Linking Data 


SY7 


Linking Data 


SY4 


Linking Data 


8Y7 


Linking Data 
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[05] 



p i t 



p i t 



P i t 




(m) S d 2 [ 
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[1^8] 

SYa SYb SYc SY^ SYs 




v^^Xf 



— f»>-»NQ j i 




OK* r ! 






— 


1 
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(72)fgH^# IWm Fi^ — L.m^) 5D090 AAOl CC04 0D05 EE16 FF02 

mMf|5p°DillEdt5&ill6TB7#35-^ y- FF43 HH01 

-ttS^?±rt 50118 AA13 BA04 BB02 BF02 CA09 

CA13 CB01 CD03 
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